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^ci:^B(5)£j m^m ^^m^ msmn^m £ai& ^'Aioiisi s. 
[^^soi :?i^^o^ ai n mom 

eilOIH DI:±:B^^°J §SM E^^a^^ S5|S2HU^ AHS(radial tilt servo)S Xiy S^SOj gXI 

£10] s^a. ds:?i#2j s^goiiAH. ^lA-i^ ^Biioii-i c\^B9\ enci^ ^^ir£i m^m ^rnoin oi 

ailOIX-1 C\±B. Al^^gjOilAH, >^m.D[ FM ^SSjOi ttH^Oil. ejjOjX-l P^BHi ^Mdangential 

tilt):?^ xH^oii a:Hi sse ^xi a^^a. 

?iOii/d eissi^oi. ss^:^|^x^p^ aioiaoiot b[d\ ragoii, ^ ^'goi a:?i ra^oii. shp^ ^ei AHM::^h 
m^m msm ^ sia. naiu. siiom p>i3 Ai^^noiiAi, enp^ m^D\ ch^^si 

oil. UI^S^Ei Sy^^SI BSS^ 9S| ^011 o|oH 0[D\5\D\ (EHSOII. H^g&OI fi^SIXI &I1 X\^B 
mMD\ £1X1 Si^^P. 

pxi^ Ajss :?i^mii :?i^^£S §:»K5Di ?I6H ar^ :?H?4^(NA)g.xiy ss^m^ sp^b 

Ai^goiiAH. mm^' s-ssi ^e:?^ qi^i^ iH^ai mhoh ^s^io^ ggs ^:,| 

oil. sp^^asi m^:>[ ^^s\o\o[ t^p. oi gfsi^^ mm^ ^q±B9\ §\E^m^^Q ^ 

g ^EF^OilAi ^^^tlP. CLfELUH, ^214^ S^^^f £HP^ S^^g ^Em^S&M SfiM thP. 

a ^Kgoj sxjg ^ajSSxl ^ 01 o|gs^ :^HirS ^P^iBSxIM msmfe 3dO| 

P. 

^ ^^goii irf^ nii^^'s§>^xi^ aioix-ioigiM ^^Aha^^ Buoixn^^nf; g.^«H§^^ejoi 
MEi^ii^a-i^oi , ■^^:>i Biioix-i^biije Ai^a^^ x-iii^^M xiy eaioiioi^ ^^^:)ji(^^)2f; gaionoie 
aioixHui^g spi^bhi sas^eoii s#ahfe m^^m xiy QiM^^2f; {^q^b. 

^^soii inaf xiiis^s 7312^^011 am ^sm^ thioi^m ^yi§hp. 

Sth. ^^SHI fll2^^'SSxl^ BlIOIX-ibISM ^Uhm^ aiOIXH ^^3f; -&^:?l BilOIX-iblgj* Al^m^ 

:qii ^ x-ii2^^^M xiy MaiDiioi^ ; oiety^soi! eisth i-iii^ee^^ x-in^^g xiy 

BIIOIX-iHISM ^Pi^^BHJ SSM^SOil SS^^ MZ^^m Xiy CHg^^£f: :?|g^^¥Ei EQ^B2\ 

m^9Ji 'i.'D^.^ymm s#af^ s^^sf; ^oi ^msi gr^F ^^soii hfsiah xiiis^§ iii2§^oii oimoj 
^sm^ moi^e ^bit^p. 

M^ ^fe HI2^^S§xl0ilAi. Se^^ ^P>iB°l ^/Sfe £HP^^^i>^£| g^S S^miQ KIO] 

«^ &S!^^(a/SE^ eHP^) ^^SH^ xiim^e xii2»^oii □afoi ^^mo. 
M^ £^ iii2^^'s§^xioiiAH. moi^^ i]\2^^^^^E\ Mmmm Ai^^mo. 

gaiDiloiM ^^^\\^ g^bHS] g^^>ioi ^§£iOj 2^11 ^^:>j|2j 

^p>^B2i I'M^ eisH ^^^t^ eoh^^^xfe 9\m w^si^iu aihmsp. EfaFAH, 

D\o\\ ojsh gii^?i|o}o| AlH^a^:>^u g^ah^cii hh^oh xiioi^^ ^s^^mhi m^o\ ^ 

p. Caa^AI. IQ^nfeSOl MSSIH SP>iBSJ &^^^(SE§h. SHP^g^^S I2^Ilfg&)^^i>^S| m^M^D^ 

^P^B^^HI §SS XH^aflQ :?l^aF^ ^ ^^§21 ^P:^B^^XI^ ^P>5::BM slSaf^ sJ2^2f: 

s xH^aF:n i^i^a^^ aiioixHbi^g ^u^a^^ ^iioixH^^iof , g,^tjH§^^tHOi ri^ssi 

m2}^^^^^\\ ^§£10] si^ffl, ^^151 aioixi sbigie Ai^a^^ xiiig^M xiu eaioiioiM mm 
:^i2f. ^£101101^ st^:)ji^^Ei2j enoixibise ^P:^B£j ssm^soii ssm^ x-ii2^^g xiy 
cHMey^sf. :?i^o^«Ei g^P:^B£i m^^jiJt ^^mm ssm^ s#^2f. mmsi s#g2f g^s 
oil mi^^g ni2»^oii oioH ^aah^ mo\ ^Bm ^bimoi. ^P:^b2i aHPg^^i^^M m 
m^m ^^^a^^ 3H£ixi^s ^dithp. 

4!A|0ilM m^mD\^0{\, B ^^9i D^^m m^mU. eHOIX-i^^Hf CHM^E A^OIOJI HH^S MBIOIIOI^ 
g,^bHSS^2(Abbe's sine condi t ion)0| ±m M^l^^^n M^o\Il ^C\d^B9\ 

^msm eaiDHoiM ss^:^j|o| ^^01 oiMeii^oij chsh ssmoi xmeo^^^xfa sissjo^ ^^mo\ m 

DISK B irSSI ^A|«|g ^Si^P. 

^ii£fe ssig§xio| ^Aioiisi B^soip. eiioix-ig€i(i)s eiioix-i m bise g,^Me[p. eBioiioiM 



7-2 



§^^51^0171493 

M^^^^IKLI ^ L2) AFOIOII BH^^ blS>^M£lE:l(3)^ blg,'^ ^S^E^CL .CHM 10^(4) MaiOilOie 
^mD\\{2)^^E\9} aiOIHM #Pr^^B(5)Si §Sa^S(5a)01l B1(0| ( 1 )01| o|8H ^'Am 

eiioin §dig,'s ^im^^^:^ji(Li}(}ii sjoh s^an aiS:±:Mai£j(3)s Dmmo\ jiiizm 

S^S(5a)01l SSe[P. §SSSa(5a)0il 2I6H ^UF^! aiO|X4 ^blgjg CHgey^(4)01l A|^£II1 }3I2M 
^^E:)||(L2)0il 2\m e^e^ SS€!Cf. }3l2M^e!!E?ll(L2)^¥Ei m\X^ UIS.^ PAI dIS >iM£| 

Bi(3)01l MCHZtCL bigj >^S£IEi(3)fe CH^^^g a^o|X^ gbiam aVAFs^a. ^SS M^S!l^(6)fe 

mmm^^:^\{L2)^ a\mm^{A)2\ §^oii dish M2mm^^D\\{i2)9\ aih^ se^ imspi ^ 
eaioiioiM m^'Dwm OH^ ^^aiisi ^s&a. 

Jjl2a£ Ujll Iil2c£fe S ^'AIOIISI ^S^iei bl Ei {3)::>F -S^S g£IDilO|e §S^?||(2) 

a SAlEhCf. 

JII2a£^ X-1I2M^^^:^I(L2)^ ^^01 01^^^(4)21 ^x|oF^ Xill^^EHM SAIo^p mb^^ 

M2mm^^^\\{L2)D[ am^^{4)^^E\ D\mo\B x-ii2^^ehm SAishp. mzc^^ M\2mm^^^\\{L2)2\ 

S^{32)0I □iM^£S(4)^ MR^B MS^'EWm SAIehCf. X1I1 ^ X]\2mm^^^\{U ^ 

f=35mni 

^^bHS^^ej S^bl S1/S2=1/2011A^ • 

m2mm^^y\ l2 

e!!^2}:>1£|:d=10nim 

h\^ac. m^m SEAiaoi ai^oi. x-ii2M^e!i2s:^j (12)21 ^^^xf^ d\^^ ^mbz}, nyu 

X||4£^ X||2M^ei^?ll(L2)2i mS^xKrms)2f If^j AFOIHj ^y\m UEILH^ ^ ^A!0||2J ^^^^(A)3f 
2] M^^^ Al^Hg g^dHS^^aoi El^mfe 5iM Xl!2j5m X||2M^ei!^:?ll(L2)2i 9i21 2^ Xll^o^ 

ei^a^i^ £101 £[p. 

^ ^^SXh^ ^^^<!f!(A)3f ^^^{y(B)Zh2| eDh^^xF2J UEFLHII blS4=xF^ OlxFOll S 

m^m.Q^9\ ey^Tii. ^ x-in xii2M^eii^:^i(Li ^ l2)oii ^t^m^^^n^i n2mm^^y\(L2)9\ ^g^i 

£l(f2-)M ^Til SFfe 5101 ^:^|^^ bf^^^'SKlf. 

^^^tiiSOL xii2b£()ii £Aiaoi a»^0L xii2M^^^:>ii(L2)^ M2m^^^mv.2)9\ m^o\ m 
£F gDF4^xpf ^eisi UEfyia. ^llolx^#§l(1), x-iiiM^ei'^:^ti(Li), amm^(A)^ m 

^(32)21 e e[M2i m^D[ :4^e,^2i ^of^-x^s m^^o. SE£.^ x^l2c£o^l ^Aiaoi s^^oi ^^(33)^^ 

^Ei XII2M^e!]^?l!(L2)2| ^^(32)21 021^21 AlHUg S^(32)0I S^2f ^AF^h ^x^i^ mn\ 

^, ^a^3(5)2i 215H ^'^m mu\^x}D\ §ci>^a(5)2i mm^m 21m mn\^x\9\ gju 

^^E^Oil 7^1 Oi Si ^(23) oil 2JS^ g^(33)H^^Ej XII2M^lil2:>ll (L2)2i ^^(32)2| SAF^^^f A|MM2i 

^HD)m XilOil^o^AM 2^xi|£ip. 

Xil5£^ H ^A|0j|2i ^^SSxIM 0|§§[ ^CI:i^3§>^XlM £A|§^ ^ ^A|0i|2J S^OIQ. 

^Cl>:3(5)^ >^£!M(12)0|| bHx|£jOj #^EH(13)0il 2jatt Il§£101 °[P. 2Ei(11)fe 

^e^^(26)2J XllOiaFOilAH SP:±:3(5)M sJSAI^P. ^Clr^^3(5)^ ^ Xl XJI 0] ^ (24)0il 2] 5H XilOISj 
^ [)il9FL|^(30)01l 2|oH 0IS6F^ 3|i dl X|(25)01l ^XlS ^SiS(20)0il 2] 6H ^5}£iCf 

3H£IXI(25)^ SE§[ SSg:?l(9)S OI^AmP. 

#S#:3|(9)fe SISS(21) SE^ PI^S(22)^^^E|oj §MS^a(5a)2| g^Sf g^§[P. 

9\(^\M ^AIOIIOIIAH. m^mD\{9)^ ^X\SiO\ 91Q . ZISHU §S#:?l(7)fe #P>i3(5)21 

SMS S^g 4^ 91Q. 

Xll6£fe ^P>r3(5)2j I'ezijTf SP^3(5)2J SAf^ 2i6H ^^^6F^ gOm^xfe S^^m^QI 
X112M^^^:J1I{L2)2| ;,^oi2i SAIthP. 

Xll7£fe ^P:i:^3(5)2i S^^m^ £A|s^ H ^•A|0il2| SOIP. H2J Xillg^g SP>^3 

21 m'M[daQ]e UEILHU. Ji\2^B S^^S2| SP>i3(5)2J ^'e^ ^^^sj Hf S >^xFg(rms)e U& 



7-3 



§^^61^0171493 



UIH M3^B S^^^Sj SC|:^a(5)2J ge^ ojsh o^^g EFS rms)M UEfLHH XII4^g 

XII7£0!IAi ^ Si^OI. mS4^x^^OI dlS^^^^EHSl SS4^zhg°l 1/10SS ^J^I^ICI. ¥iOIIAH 21^ 
m ^'AlOltOIIAH. MBIOilOl^ mi a Ht2M^e!i^:?1I(L1. L2)M DSHU 

21 s^bi lE£|o^ sci^B(5)2i ^A[m a^^tha. nenu b ^aioiioiiah eiesi^oi, aih 

gOI B|gJ^SaE1(3)^^Ei- CHS^'^{4)2j ^011 bH^^ Xil2M^^^:>ll (L2)011 CHoH 4^gaS. 

^^Dvoi ^^si^ioii asH AiMS£i>iu ^Msoi mo\m ^^^m9\ g^oi ^'o\m 

M^n^o\, ^^sg aioin b\^m ^^A\o\^ siioins^(i)5f; E^^bHS^^aoi ±§a msi^ 
^sacH si^Di, eiioin go!s# Ai^m^ ?3ii#^(32)s xiy ^eiohoiei s§j:^i(2)(g!! 
^)2^; eaicHioi^ ^mD\\{2)^^B2\ aiioix-ibism gp>^B£i sss^soii 

M2m^m)m Ilk! □ige!^(4)2f; (»a>:a2[ sms ssm^) :?i^sog«Ei &p>^ 

321 sAF^t^f ^^ire sssF^ s^¥(s^:?i)(9)£f: gM£i ss^nf ETgoii a>£F ;gi2^^(33)oii □sh 

XII1S^(32)e ^Sm^ X||01S1^(23)» ^dl^^a. 



(57J ^^21 m9l 
S^S 1 

aioin ^bigiM Ai^oF^ mm^M xiy eaiDiioi^ ^§i:^ii2f; '^^::^| eaioiioi^ ^^^^i^^eihi ^ 
P:±:aa i'Mi.^:Qf g,^s>^m s^e^^ s#^2f; i^a s^^jif ^^e^oi! dfaf ni2S^oii cush 

^^i:'! ;Him^M ^36^^ X-1101^« ^ble[ ^S^^ ^^SS^xl. 
2 

S^§>^ 3 

XlllifOll SiOlAH. -&^:?| XIIOl^^ ^Ol Xlt2»^o^^E4 Xill^^M Al^^aF^ >iS ^§o^ gf^ 

4 

S^S 5 

eiloixH bi&'e ^^AF5F^ aioix-i^^:Df: aioix-i bigig ai^sf^ xiii ^ x-ii2gi]^5m xiy eaioiioi 
oi Sin x-iii^^M xiucN. ^oi gaioiioiM ^^y\^^^9\ aioixibise ^Pi^^asj §s s^g^oii s 

S^S 6 

msgoii sioiAH, ^oi ^P:^::B2i E^^y^^^^E^a n^a s^am ^oi moi^ 

-xl. 

7 

XII5&01! SiOlAH. -y:?! XllOl^^ XII2^^og«Q AlHMaFfe 5ia ^S^^ 

g^SSxI. 

8 

sioiAi. moi^^ iii2^^^s^ei ^oi xiiig^o^ ^shs s^^ s 

S^g 9 
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^p^3e £iSAi5i^ ^s^2[; gMM xH^am :?i^af^ ^^'S^i; s^'ss aiioiJH aigie ^ 
Jin^^s ^smfe flioi^M XI Lid. mc\±B9\ fflcigg^sHs g^ise ^&^o^^ ^h^ixi 
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